VERSION 1 -REVIEW

REVIEWER
Filipa Alves da Costa Instituto Universitário Egas Moniz, Portugal REVIEW RETURNED 12-Apr-2018
GENERAL COMMENTS
The paper deals with an interesting topic and is quite well written and presented. Some aspects worth improving are listed below:
The English is sometimes difficult to understand and should be reviewed by a native, particularly in sections: line 7 of introduction page 1, lines 21-24 introduction (not so much the English but the confusing way the statement is built), lines 52-57 introduction page 1. I find the literature review quite poorly described (introduction lines 11-12) and then partly used (from the 211 systematic reviews mentioned, only a few are described in the introduction. There are some statements I do not really agree and should be justified. For example: statement line 35 of introduction. In fact cohort studies are observational and may warrant the same individual is used for before and after comparisons and is nonetheless non-experimental. Some sections seem badly placed. For instance, lines 28-57 of page 2, still in the introduction, in my view would best fit in the methods. It is not so easy to understand why a variable with 5 points was transformed into dichotomous. Weren't there alternative statistical techniques to use the variable in its original format? Some findings are not very innovative. For instance, line 46 page 7 presents the first conclusion of the model, which in fact says something that has been known since McKeown. On a more general note, I would like to see very clear the authors interpretation of the decrease in perceived health status observed between 2011 and 2014, a period where in theory the crisis was coming to an end. I assume this is the more up-to-date data that exists in Spain, correct? If not, given the previous finding (figure 1), wouldn't it be relevant to compare with data from 2017 to check if the tendency was now reverted? Perhaps the main flaw I find in this paper is the unbalance between the maths and the policy context. The authors focus too much on presenting the results from statistical techniques but fail to explain the findings (or even the context) of the political situation for a journal intended for an international audience. See for example lines 47 page 8, line 50 page 9. It would be relevant to know what austerity measures were adopted (for example for pensioners) during the economic crisis in Spain that may affect the results or explain them. Moreover, the conclusion stated is then a message for policy makers, which seems to appear from nowhere because policy had not been properly explained. Perhaps the authors could expand on these aspects and I believe the paper would become much more relevant.
before and after the crisis? Reported descriptive statistics and marginal effects/predicted probabilities after multivariate models would be helpful for readers.
9. Why individuals in different gender/age groups have been affected differently by the crisis? This needs to be further explained and elaborated. The description of the mechanisms of the observed findings could be more comprehensive. The authors provide some explanations in the last paragraph of page 9, but it's not clear why the authors are talking about wealth and income when these effects are accounted for in their models. Besides, the authors could tell readers how control variables used in the analysis were associated with the dependent variable.
10. The introduction section makes some statements such as "we also find wealth to have significant explanatory power over selfrated health when we include it aggregating over sources of wealth or when we detail different sources of wealth (real estate wealth, financial and others)." Interestingly, however, these association are not reported later in the text, in figures or tables. The paper deals with an interesting topic and is quite well written and presented. Some aspects worth improving are listed below:
VERSION 1 -AUTHOR RESPONSE
The English is sometimes difficult to understand and should be reviewed by a native, particularly in sections: line 7 of introduction page 1, lines 21-24 introduction (not so much the English but the confusing way the statement is built), lines 52-57 introduction page 1.
Thank you for these comments. The manuscript was edited by a native English speaker who has a lot of experience in scientific writing in general and in articles related to epidemiology, statistics and biomedicine. However, we have sent it back to her to correct the new version.
I find the literature review quite poorly described (introduction lines 11-12) and then partly used (from the 211 systematic reviews mentioned, only a few are described in the introduction.
We have greatly expanded this point in the new version. On page 4, '(…) systematic literature reviews.
The consequences the economic crisis had for health essentially encompass an increase in mental health issues and suicide rates, as well as some other effects related to the rapid rise in unemployment and the worsening economic conditions. Studies often use the unemployment rate as a business cycle indicator to ascertain the impact economic fluctuations may have on mortality rates. Such studies covering a range of different countries and periods have usually found that once longterm trends are adjusted for, general mortality and mortality due to major causes of death tend to decrease in recessions, that is, when unemployment is on the rise. On the other hand, studies on individuals have often found that the risk of death differs between the unemployed and the employed, with the unemployed (compared to their employed counterparts) being at greater risk of death. These opposing effects of individual unemployment and contextual unemployment are not inconsistent and have been observed to operate concurrently when individual-level data are linked to population-level data because ill health and joblessness are likely to be linked by bidirectional causality [1] .
In some specific countries (the so-called PIGS: Portugal, Italy, Greece and Spain), the consequences for healthcare have been more prevalent. These countries experienced major cutbacks in public health expenditure, reductions in the numbers of their healthcare professionals, as well as salaries and pensions, a decline in the public procurement of medical goods, rapid reforms in the pharmaceutical and social insurance sectors and increasingly inadequate primary care services. In the meantime, there has been a greater demand for public healthcare services couple with increasing expectations of it. Consequently, this has led to deteriorating access to healthcare, out-of-pocket contributions increasing, and growing monitoring and efficiency concerns [2] .
It is evident that the issues being confronted during the economic crisis magnified the problems and negative social norms and attitudes that already existed. For instance, patient dissatisfaction with long waiting lists, burnout among health professionals and the political utilization of the health care system for electoral purposes. Public confidence in formal institutional networks such as governments, political parties and public institutions has been declining since the debt crisis commenced, partly because the public blames Europe and the political parties in power for the economic situation they find themselves in. Based on the experience from previous economic crises, research has shown that the resulting impact on Europe's health is an increase in suicides and this, while not an alarming issue, does require closer attention. Apart from the findings that emerged from the reviews, it also became clear that greater attention should be paid to the way health information is transmitted to the public (i.e. "health literacy"), as this affects health outcomes and behavior, along with overall health expectations [3] .
While self-rated health (…)'
In addition, we have included three new references. There are some statements I do not really agree and should be justified. For example: statement line 35 of introduction. In fact cohort studies are observational and may warrant the same individual is used for before and after comparisons and is nonetheless non-experimental.
The reviewer is right. However, in this paragraph we refer specifically to cross-sectional studies (health surveys) that use data from before and after the crisis to assess its effects.
Some sections seem badly placed. For instance, lines 28-57 of page 2, still in the introduction, in my view would best fit in the methods.
In the new version, we have moved these paragraphs from the introduction (page 6), '(…) both observed and unobserved confounders at individual and family levels.
We make use of a longitudinal database, the Survey of Household Finances (EFF in Spanish) from the Bank of Spain[26] . This is a large database designed to harmonize with all the countries in the Euro area system. It provides detailed information on the income, assets, debts and spending of Spanish household units. It also contains sociodemographic information and some health indicators, among which is self-rated health. There are two main reasons why we chose the EFF. The first being its longitudinal nature. The EFF samples contain a common sub-set of households observed at various points in time. The second reason is that it is the only source of data that provides information on the wealth of Spanish families over time. Wealth is an important variable here. In particular, net wealth (i.e. assets minus debts), not just in absolute terms but according to its composition (housing or financial assets) subject then to different random shocks and risk premia. Household wealth is, in this sense, a kind of buffer that can make family income more resilient to shocks and thus may delay the direct financial consequences the crisis has on personal anxiety and family bankruptcy. Wealth is among the observed confounders we control for and we find it to be a significant determinant of selfassessed health status when we stratify the model for demographic groups and when we do not. We also find wealth to have significant explanatory power over self-rated health when we include it aggregating over sources of wealth (that is, including only net wealth) or when we detail different sources of wealth (real estate wealth, financial and others).
Furthermore, we control for some unobserved confounders by introducing random effects into the model. In particular, we account for the presence of heterogeneity, that is to say, unobserved variables, invariant over time, that were specific to the units of analysis. Specifically, we consider two levels in the analysis, the individual and the family to which the individual belonged. The EEF is a large database designed to synchronize with all the countries in the Euro area system. It provides detailed information on the income, assets, debts and spending of Spanish household units. It also contains sociodemographic information and some health indicators, among which is self-rated health. There are two main reasons why we chose the EFF. The first being its longitudinal nature. The EFF samples contain a common sub-set of households observed at various points in time. The second reason is that it is the only source of data that provides information on the wealth of Spanish families over time. Wealth is an important variable here. In particular, net wealth (i.e., assets minus debts) not just in absolute terms, but according to its composition (housing or financial assets) when subjected to different random shocks and risk premia. Household wealth is, in this sense, a kind of buffer that can make family income more resilient to shocks and may also delay the direct financial consequences the crisis might have on personal anxiety and family bankruptcy. Wealth is among the observed confounders we control for and we find it to be a significant determinant of self-assessed health status when we stratify the model for demographic groups and when we do not. We also find wealth to have significant explanatory power over self-rated health when we include it aggregating over sources of wealth (that is, including only net wealth) or when we detail different sources of wealth (real estate, financial and others).
Our sample only includes (…)'
It is not so easy to understand why a variable with 5 points was transformed into dichotomous. Weren't there alternative statistical techniques to use the variable in its original format?
There were three reasons why we categorized the response variable into two categories. It is the standard practice in the literature and, therefore, the one that allowed the comparability of our results with others in the literature. Second, self-reported health is a subjective indicator and it is often difficult to distinguish between regular and bad health, or bad and very bad health, and the same goes for good or very good. However, the difference between good/very good and regular/bad/very bad is clearer. Hence, the first conclusion of our model is that changes in health status in Spain are partly explained by demographic and socio-economic factors. The odds ratio was clearly decreasing before the crisis, then it increased with the crisis (after 2008) and decreased slowly thereafter given the uncertainty caused by the double dip (2012) the Spanish economy suffered and the latest continuous improvement up to 2014. The adjusted ratio smooths the sensitivity to the crisis and to the recovery as regards the probability to declare poor health. This was as expected. We need, however, further analysis to disentangle the effect of some interrelated confounding variables, such as income, net wealth and age (i.e., the likelihood of the youngest individuals being in the first quintiles). In fact, we had already written about this in the previous version of our manuscript. On page 10, 'We first analyse how the reporting of poor self-rated health evolves for the whole sample of individuals ( Figure 1 ). The risk of reporting poor self-rated health decreased during the years previous to the crisis (2005 to 2008) -the real estate bubble period in Spain -and later peaked in 2011, (the worst moment of the crisis with a very demoralising double dip recession), before it dropped below pre-crisis values in 2014. When we control for the confounders in our model, the trend persists but is much closer to 1 (i.e., the average of the whole period of study). Hence, the first conclusion from our model is that changes in health status in Spain are partly explained by demographic and socioeconomic factors.'
On pages 11 and 12, 'Summing up, the main takeaways of the paper are threefold. First, we document an average downward trend in self-perceived health during the most severe period of the Great Recession (2009) (2010) (2011) . The recovery of the economy coincides with an improvement in self-perceived health, suggesting a close relationship between the two; this also occurs at the macroeconomic level.
Second, the fact that the adjusted measures are less volatile than the crude ones shows that variation in health status can be (at least partially) captured by either demographic or socio-economic controls (…)'
On a more general note, I would like to see very clear the authors interpretation of the decrease in perceived health status observed between 2011 and 2014, a period where in theory the crisis was coming to an end.
We have tried to address this point on page 4 of the new version of our manuscript, '(…) systematic literature reviews.
The consequences the economic crisis had for health essentially encompass an increase in mental health issues and suicide rates, as well as some other effects related to the rapid rise in unemployment and the worsening economic conditions. Studies often use the unemployment rate as a business cycle indicator to ascertain the impact economic fluctuations may have on mortality rates. Such studies covering a range of different countries and periods have usually found that once longterm trends are adjusted for, general mortality and mortality due to major causes of death tend to decrease in recessions, that is, when unemployment is on the rise. On the other hand, studies on individuals have often found that the risk of death differs between the unemployed and the employed, with the unemployed (compared to their employed counterparts) being at greater risk of death. These opposing effects of individual unemployment and contextual unemployment are not inconsistent and have been observed to operate concurrently when individual-level data are linked to population-level data because ill health and joblessness are likely to be linked by bidirectional causality[1].
It is evident that the issues being confronted during the economic crisis magnified the problems and negative social norms and attitudes that already existed. For instance, patient dissatisfaction with long waiting lists, burnout among health professionals and the political utilization of the health care system for electoral purposes. Public confidence in formal institutional networks such as governments, political parties and public institutions has been declining since the debt crisis commenced, partly because the public blames Europe and the political parties in power for the economic situation they find themselves in. Based on the experience from previous economic crises, research has shown that the resulting impact on Europe's health is an increase in suicides and this, while not an alarming issue, does require closer attention. Apart from the findings that emerged from the reviews, it also became clear that greater attention should be paid to the way health information is transmitted to the public (i.e. "health literacy"), as this affects health outcomes and behavior, along with overall health expectations[3].
In addition, we have included three new references. 3.-Antunes A, Frasquilho D, Cardoso G, Pereira N, Silva M, Caldas-de-Almeida JM, Ferrão J. Perceived effects of the economic recession on population mental health, well-being and provision of care by primary care users and professionals: a qualitative study protocol in Portugal. BMJ Open 2017; 7(9):e017032.
I assume this is the more up-to-date data that exists in Spain, correct? If not, given the previous finding (figure 1), wouldn't it be relevant to compare with data from 2017 to check if the tendency was now reverted?
Your assumption is correct in that there is no more recent data.
Perhaps the main flaw I find in this paper is the unbalance between the maths and the policy context. The authors focus too much on presenting the results from statistical techniques but fail to explain the findings (or even the context) of the political situation for a journal intended for an international audience. See for example lines 47 page 8, line 50 page 9. It would be relevant to know what austerity measures were adopted (for example for pensioners) during the economic crisis in Spain that may affect the results or explain them. Moreover, the conclusion stated is then a message for policy makers, which seems to appear from nowhere because policy had not been properly explained. Perhaps the authors could expand on these aspects and I believe the paper would become much more relevant.
We have tried to answer this point in the new version of the manuscript. On page 13, 'Some of the clues in analysing how and why gender/age groups have been affected differently by the crisis include (i) the personal cost of maternity for women (given the precariousness of most female jobs, becoming a mother usually results in job loss) and (ii) the lack of job opportunities for women (despite the evidence that a second wage is an important shelter against family poverty), as well as the fact that (iii) the overall rate of unemployment doubled for young individuals and (iv) the middleaged long-term unemployed had few prospects of re-entering the labour force during the crisis. On the other hand, pensioners bucked this trend by maintaining their pension (on average more than those actuarially fair) and enjoying an increase in their pensions during the period of low inflation.
The Spanish social security system is universal and meets its objectives by using public expenditure ratios, both per capita and in terms of GDP figures. It is realistically situated in the lower-middle level among the other European Union member countries. In terms of equity, the gap in socioeconomic inequalities was increased firstly by immigration, driven by the economic boom at the beginning of the 2000s, and then by the high unemployment rates (mainly during 2008-2014) resulting from the economic crisis. Consequently, vulnerable groups (in particular, the unemployed, children and the elderly population) have been created despite access to universal health services not having changed. Note, however, that there was a short-term reform implemented in September 2012 that restricted access to public health care for undocumented immigrants.
However, universalism is not itself a resilient enough shelter for the economic crisis as it distributes its consequences unevenly. Actual utilization is ultimately the leading vector to signal the redistributive impact a universal healthcare system has. In view of that, it is important to determine how Spanish healthcare system financing and use changed during the recent economic crisis. So far, aggregate data tell us that little changed. Although the increase in public healthcare spending certainly did slow down, there were very few items that were directly affected. So why then, was the population's health (on average) reduced? This can be explained by the fact that the greatest burden of the reduction in healthcare spending has been borne by Spanish healthcare professionals as they shouldered wage and staff freezes and restrictions on drug expenditure. This is short-term fix, based on pressuring healthcare workers to be more productive and lowering unit costs. Nonetheless, the impact the reduction in healthcare finance has had on the utilization of services for some social groups is less known and the Spanish perception of their self-assessed health has suffered as a result.
Our study (…)'
Reviewer: 2 Reviewer Name: Alexi Gugushvili Institution and Country: Postdoctoral Research Fellow, University of Oxford, UK Competing Interests: None declared Thank you for giving the opportunity to review the manuscript entitled "Collateral damage from the Great Recession in Spain. A longitudinal health study". I think the submitted paper is of high academic quality but could be improved with further revisions and editing. Below I will outline a number of areas which potentially can strengthen the quality of the work. 2. The text claims that all individuals are included in the analysis who appear in "a minimum of two waves." But I assumed that only those who were interviewed before and after the crisis would qualify to be in analysis.
Thank you very much for this clarification. We have included it in the new version of the manuscript. On page 7, 'Our sample only includes the members of those families who were interviewed in at least two waves of the EFF and were interviewed both before and after the crisis. In the sample, (…)'
3. Could you please make clearer what does this statement on page 5 mean? "n=28,678 individuals belonging to 10,586 families, representing 20,038,899 individuals and 7,109,404 families."
We have tried to clarify this point in the new version of the manuscript. On page 7, 'In the sample, we included a total of 28,678 individuals belonging to 10,586 families. This random sample represented a population of 20,038,899 individuals and 7,109,404 families.'
4. The authors should also explain in more details the following methodological statement: "We include a random effect, associated with the year of the wave, structured as a random walk of order 1." The reference provided after this statement does not appear to be a published piece of work and it's unclear how reliable this source is.
We have tried to clarify this in the new version of the manuscript. In addition, we have deleted the reference [27]. On page 7, 'Our explanatory variable of interest is the year of the survey wave (2005, 2008, 2011 and 2014) . Using a smoothing spline, we allow the relationship between the explanatory variable of interest and the response variable to be non-linear. In particular, we include a random effect, associated with the year of the wave, structured as using a random walk of order 1 as a smoother [27] . '
5. Control variables included in analysis are rich and diverse, but I wonder if the authors also thought of accounting even more important characteristics such as, for instance, ethnicity and rural urban status.
This is an interesting idea, but unfortunately the EFF does not contain that kind of information.
6. I strongly believe that Figures 1, 2 and 3 need confidence intervals to be shown, otherwise it's very much unclear when the presented results are statistically different from each other across the years. Alternatively, the authors could provide the tables with the measure of uncertainly, in the appendix.
As we said in the text, we are dealing with random effects whose significance is given as a whole (during the whole period).
7. Since the authors present many different associations, it's quite difficult to follow the description of the findings in the results section. Maybe having one paragraph which summarizes the findings in the end of this section could be helpful.
In fact, the results had been summarized in the second paragraph of the discussion section, in our previous version. However, we have tried to point them out in the new one. On pages 11 and 12, 'Summing up, the main takeaways of the paper are threefold. First, we document an average downward trend in self-perceived health during the most severe period of the Great Recession (2009) (2010) (2011) . The recovery of the economy coincides with an improvement in self-perceived health, suggesting a close relationship between the two; this also occurs at the macroeconomic level. Second, the fact that the adjusted measures are less volatile than the crude ones shows that variation in health status can be (at least partially) captured by either demographic or socio-economic controls. Third, we document significant differences in the impact the economic crisis had on health, showing that not all age/gender groups suffered the same consequences. In particular, and unlike the average evolution for the whole sample, the (adjusted) risk of declaring poor health increases after the crisis begins only in those families in which the reference person is a woman under 45 years of age or a man aged 75 years or more.' 8. Although, seeing the effect of crisis on the risk of declaring poor self-rated health in relation to the average of the 2005-2014 period is informative, it's still doesn't say much about the substantive importance of the findings. What was the level of health reported before and after the crisis? Reported descriptive statistics and marginal effects/predicted probabilities after multivariate models would be helpful for readers.
We thank the reviewer for their suggestion but in our work we prefer to use odds ratios. On pages 9 and 10 of the previous version of the manuscript, 'We summarise the results by analysing the crude odds ratio, without adjusting in a model (crude OR from here on) and adjusting in a model (adjusted OR henceforth), for both the whole and the stratified samples. Here, both ORs compare the risk of declaring poor self-rated health relative to the average risk over the whole period. Hence, an increase (decrease) in the OR implies larger (smaller) risk of declaring poor self-rated health compared to the average probability of declaring poor self-rated health over the four waves of the EFF survey.' 9. Why individuals in different gender/age groups have been affected differently by the crisis? This needs to be further explained and elaborated. The description of the mechanisms of the observed findings could be more comprehensive. The authors provide some explanations in the last paragraph of page 9, but it's not clear why the authors are talking about wealth and income when these effects are accounted for in their models.
We have tried to explain this more clearly in the new version of the manuscript. On page 13, 'Some of the clues in analysing how and why gender/age groups have been affected differently by the crisis include (i) the personal cost of maternity for women (given the precariousness of most female jobs, becoming a mother usually results in job loss) and (ii) the lack of job opportunities for women (despite the evidence that a second wage is an important shelter against family poverty), as well as the fact that (iii) the overall rate of unemployment doubled for young individuals and (iv) the middleaged long-term unemployed had few prospects of re-entering the labour force during the crisis. On the other hand, pensioners bucked this trend by maintaining their pension (on average more than those actuarially fair) and enjoying an increase in their pensions during the period of low inflation.'
Besides, the authors could tell readers how control variables used in the analysis were associated with the dependent variable.
We appreciate the comment but the objective in this study was, '(…) to evaluate the impact the Great Recession had on self-perceived health in Spain.' (page 6).
We were not interested in the relationship between the control variables and the self-perceived health, since this has been widely studied in the literature for at least thirty years. However, we thought it a unique opportunity to study the effects of the Great Recession on self-perceived health using a longitudinal design at the individual level, free of the problem of evaluation. We feel that providing other results would only confuse the study and go far beyond our objectives.
10. The introduction section makes some statements such as "we also find wealth to have significant explanatory power over self-rated health when we include it aggregating over sources of wealth or when we detail different sources of wealth (real estate wealth, financial and others)." Interestingly, however, these association are not reported later in the text, in figures or tables.
Thank you very much for your comment. First, at the suggestion of another reviewer, we have moved this paragraph to the methods section. On page 7, '(…) up to the third quarter of 2013.
The EEF is a large database designed to synchronize with all the countries in the Euro area system. It provides detailed information on the income, assets, debts and spending of Spanish household units. It also contains sociodemographic information and some health indicators, among which is self-rated health. There are two main reasons why we chose the EFF. The first being its longitudinal nature. The EFF samples contain a common sub-set of households observed at various points in time. The second reason is that it is the only source of data that provides information on the wealth of Spanish families over time. Wealth is an important variable here. In particular, net wealth (i.e., assets minus debts) not just in absolute terms, but according to its composition (housing or financial assets) when subjected to different random shocks and risk premia. Household wealth is, in this sense, a kind of buffer that can make family income more resilient to shocks and may also delay the direct financial consequences the crisis might have on personal anxiety and family bankruptcy. Wealth is among the observed confounders we control for and we find it to be a significant determinant of self-assessed health status when we stratify the model for demographic groups and when we do not. We also find wealth to have significant explanatory power over self-rated health when we include it aggregating over sources of wealth (that is, including only net wealth) or when we detail different sources of wealth (real estate, financial and others).
Our sample only includes (…)'
As we say, we used wealth as a confounder. In fact, and noted before, we were not interested in the relationship between wealth and self-perceived health, but rather in the effects the Great Recession had on it when controlling for possible confounders (such as wealth). In my original review I wrote:
"6. I strongly believe that Figures 1, 2 and 3 need confidence intervals to be shown, otherwise it's very much unclear when the presented results are statistically different from each other across the years. Alternatively, the authors could provide the tables with the measure of uncertainly, in the appendix."
The authors replied:
"As we said in the text, we are dealing with random effects whose significance is given as a whole (during the whole period)."
However, we have not done it in Figure 3 . The problem is that, as we show below, the inclusion of the credibility intervals complicates the figure a lot, both aesthetically and, more importantly, as its interpretation. "8. Although, seeing the effect of crisis on the risk of declaring poor self-rated health in relation to the average of the 2005-2014 period is informative, it's still doesn't say much about the substantive importance of the findings. What was the level of health reported before and after the crisis? Reported descriptive statistics and marginal effects/predicted probabilities after multivariate models would be helpful for readers."
"We thank the reviewer for their suggestion but in our work we prefer to use odds ratios."
You might prefer using only odds ratios, but there's increasing understanding in literature that however significant OR are, their substantive significance might not make much sense. Please, refer to King et al. (2012) . Use of relative and absolute effect measures in reporting health inequalities: structured review. BMJ, 345
We have included this comment as a limitation in the new version of our manuscript. On page 13, '(…) For this reason, self-perceived health could be much more sensitive than other more objective indicators are.
